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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
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3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 



Claim Rejections - 35 (JSC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 



Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Welland (U.S 
Patent No. 6,327,463 B1). 

Regarding to claim 1 , Welland et al. discloses Phase-locked loop circuit (Figure 
2) comprising: a voltage-controlled oscillator (Figure 2, 212) which includes at least one 
resonator circuit (Figure 3 and Figure 4) for driving the oscillator; a phase-locked loop 
including frequency control means (ABSTRACT) for controlling the output frequency of 
said oscillator, such that during operation said resonator circuit runs at a resonator 
frequency to drive said oscillator at an oscillator output frequency which is an integer 
multiple of the resonator frequency (column 7, lines 45-67; column 8, lines 1-60); 
wherein the resonator frequency is coupled to the frequency control means of the 
phase-locked loop, in that the resonator circuit includes at least one adjustable 
component to control the resonator frequency and in that the phase-locked loop 
frequency control means are coupled to the resonator circuit for controlling the 
resonator frequency (Figure 4 and 5, column 8, lines 17-65; column 9, lines 33 +..) as 
claim 1 discloses. 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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Art Unit: 2819 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Welland (U.S 
Patent No. 6,327,463 B1 ) in view of Mucke et al. (U.S Patent No. 6,268,778 B1 ). 

Regarding to claims 5, 6 and 8, Welland Discloses Phase-locked loop (Figure 2) 
comprising: a resonator (figure 4), wherein the resonator circuit comprise LC circuits 
with ait least one variable capacitor (figure 4, 402,406). However, Welland fails to show 
a VCO comprises a push-push circuit, a pair of resonator circuit, a pair of substantially 
identical active devices, respectively. 

Regarding to claims 2-4, 7 and 9, Figures 1(100) Mucke et al. disclosed a 
Voltage-controlled oscillator (VCO) comprises a push-push circuit (112); a pair of 
resonator circuits (combine each set of 102,104); a pair of substantially identical active 
devices (136,138). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to provide the device of Mucke et al. to the 
device of Welland for the purpose of a balanced circuit in which two active devices 
oscillate at the fundamental frequency 180 degree out of phase and in which even 
harmonic signals are generated in phase. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. (See enclosed Form PTO-892). 
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Art Unit: 2819 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B Nguyen whose telephone number is (703) 308- 
6039. The examiner can normally be reached on 8AM-4: 30 PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on (703) 305-3493. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 308-7722 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



John B. Nguyen 
November 25, 2002 
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DETAILED ACTION 



Allowable Subject Matter 



1. 



Claims 1-9 are allowed. 



2. The following is an examiner's statement of reasons for allowance: The prior art 
fails to show a phase-locked-loop circuit comprising: a voltage-controlled-oscillator which 
includes at least one resonator circuit for driving the oscillator, wherein during operation the 
resonator circuit runs at a resonator frequency to drive the oscillator at an oscillator output 
frequency which is an integer multiple greater than one of the resonator frequency as called for 
in claim 1. Therefore, claims 1-9 are presently allowed. 



Conclusion 

3. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B Nguyen whose telephone number (571) 272-1808. The 
examiner can normally be reached on 8AM-4:30PM M-F. 
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AMENDMENT 



Sir: 



Please amend the above-identified Application as follows: 
Amendments to the Claims are reflected in the "Listing of Claims/' which 
begin on page 2 of this paper. 

Remarks begin on page 5 of this paper. 
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This listing of Claims will replace all prior versions, and listings, of Claims in 
the Application: 

Listing of Claims: 

1 . (currently amended) Phase-locked loop circuit comprising: 

a voltage-controlled oscillator which includes at least one resonator 
circuit for driving the oscillator; 

a phase-locked loop including frequency control means for controlling 
the output frequency of said oscillator, such that during operation said resonator 
circuit runs at a resonator frequency to drive said oscillator at an oscillator output 
frequency which is an integer multiple greater than one of the resonator frequency; 

wherein the resonator frequency is coupled to the frequency control 
means of the phase-locked loop, in that and wherein the resonator circuit includes at 
least one adjustable component to control the resonator frequency, and in that the 
pha3c - lockcd loop frequency control means arc coupled to the resonator circuit for 
controlling the resonator frequency. 

2. (original). Phase- locked loop circuit according to claim 1, wherein the 
voltage-controlled oscillator comprises a push-pull circuit whose operating frequency 
is determined by a pair of resonator circuits and in that the frequency control means 
are coupled into at least one of said pair of resonator circuits. 
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3. (currently amended). Phase-locked loop circuit according to claim 2, 
wherein the push-pull circuit comprises a pair of substantially identical active devices 
being coupled to said resonator circuits, and in that the frequency control means 
comprise a phase detector which is capable of generating a an output signal which is 
fed back t the resonator circuits to control said active devices. 

4. (original). Phase-locked loop circuit according to claim 3, wherein the 
active devices are field effect transistors. 

5. (original). Phase-locked loop circuit according to claim 3, wherein the 
resonator circuits comprise LC-circuits with at least one variable capacitor in said LC- 
circuits being controlled by the frequency control means. 

6. (currently amended). Phase-locked loop circuit according to claim 5, 
wherein the LC-circuits comprises comprise at least two variable capacitors each. 

7. (original). Phase-locked loop circuit according to claim 3, wherein the 
active devices are each coupled in series with an inductor. 

8. (original). Phase-locked loop circuit according to claim 2, wherein the 
resonator circuits are connected to a fixed potential via a load resistor. 

9. (original). Phase-locked loop circuit according to claim 1, wherein the 
voltage-controlled oscillator comprises integrated components being integrated in a 
single semiconductor body. 
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REMARKS 

Applicant respectfully requests reconsideration and allowance of the subject 
application. Claims 1-9 are pending, of which claims 1,3, and 6 have been amended. 
The amendments made to claims 3 and 6 are purely to correct typographical errors 
noted by the Applicant, and not to overcome prior art. 

Claim 1 has been amended in the interest of clarity. Claim 1 , as amended, is in 
condition for allowance. All remaining claims depend from claim 1 and thus are also 
in condition for allowance. 

35 U.S.C. S102 Claim Rejections 

Claim 1 is rejected under 35 U.S.C. § 102(e) as being anticipated by U.S. Patent 
No.6,327,463 Bl, to Welland et al. (hereinafter "Welland"). With respect to claim 1 
as amended, Applicant respectfully traverses the rejection. 

The subject invention 

The subject invention is a phase-locked loop circuit having a voltage-controlled 
oscillator, wherein the voltage-controlled oscillator comprises a resonator circuit. The 
resonator circuit drives the oscillator at an oscillator output frequency that is an 
integer multiple of the resonator frequency. The resonator frequency is coupled to the 
frequency control means of the phase-locked loop. In this manner, the phase-locked 
loop need only handle a fraction of the full RF output frequency of the oscillator. 
Thus, the need for additional frequency dividers or multipliers as found in the prior art 
is eliminated. 
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Welland 

Welland teaches a method and apparatus for synthesizing high-frequency 
signals to limit phase noise and other signal impurities. Welland uses a phase-locked 
loop frequency synthesizer with a variable capacitance voltage-controlled oscillator 
that includes both discretely and continuously variable capacitance. The variable 
capacitance is used in conjunction with an LC tank oscillator circuit to drive the 
voltage-controlled oscillator. The discretely variable capacitance provides a coarse 
tuning adjustment to compensate for capacitor and inductor tolerances when adjusting 
the output frequency. The continuously variable capacitance provides a fine tuning 
adjustment to the output frequency. 

The output from the voltage-controlled oscillator is fed to a frequency divider 
circuit (divide by N counter 214 of Fig. 2). The resulting divided signal is received by 
a phase detector within the phase-locked loop (202 of Fig. 2), and the divided signal is 
used by phase-locked loop to control its output frequency to a loop filter and then to 
the voltage-controlled oscillator. 

Specific Rejections under 35 U.S.C. § 102 

The Examiner has rejected claim 1 as being anticipated by Welland. 
Specifically, the Examiner states that "Welland et al. discloses a phase-locked loop 
circuit comprising: a voltage controlled oscillator (Fig. 2, 212) which includes at least 
one resonator circuit (Fig. 3 and Fig. 4) for driving the oscillator; a phase-locked loop 
including frequency control means (ABSTRACT) for controlling the output frequency 
of said oscillator, such that during operation said resonator circuit runs at a resonator 
frequency to drive said oscillator output frequency which is an integer multiple of the 
resonator frequency (col. 7, lines 45-67, col. 8, lines 1-60); wherein the resonator 
frequency is coupled to the frequency control means of the phase-locked loop, in that 
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the resonator circuit includes at least one adjustable component to control the 
resonator frequency and that in the phase locked loop frequency control means are 
coupled to the resonator circuit for controlling the resonator frequency (Fig. 4 and 5, 
column, lines 17-65; column 9, lines 33+..)." With respect to this rejection as applied 

to amended claim 1, Applicant respectfully traverses. 

In order for a rejection under 35 U.S.C. §102 to be proper, each and every 

element of a claim must be found in the cited reference. "A claim is anticipated only 

if each and every element as set forth in the claim is found, either expressly or 

inherently described, in a single prior art reference." {Verdegaal Bros, v. Union Oil 

Co. of California, 814 F.2d 628, 631 (Fed. Cir. 1987) M.P.E.P. §2131. 

Claim 1, as amended, recites: 

[a] Phase-locked loop circuit comprising: 

a voltage-controlled oscillator which includes at least one 
resonator circuit for driving the oscillator; 

a phase-locked loop including frequency control means for 
controlling the output frequency of said oscillator, such that during 
operation said resonator circuit runs at a resonator frequency to drive 
said oscillator at an oscillator output frequency which is an integer 
multiple greater than one of the resonator frequency; 

wherein the resonator frequency is coupled to the 
frequency control means of the phase-locked loop, wherein the resonator 
circuit includes at least one adjustable component to control the 
resonator frequency. 

Welland fails to disclose each of the elements of claim 1 . First, Applicant 
submits that Welland fails to disclose the use of a resonator circuit for driving the 
oscillator, as claimed in claim 1 . Welland uses an LC tank oscillator having an 
external inductor to drive the voltage controlled oscillator. 
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Even if, assuming arguendo, that the LC tank circuit used in Welland can be 
equated to a resonator as claimed, Welland still fails to disclose the invention as 
claimed in claim 1 . 

One aspect of the claimed invention is to allow the phase-locked loop to 
operate with a voltage controlled oscillator having an output frequency higher than 
that which can be handled by the phase-locked loop frequency control means without 
requiring additional frequency divider circuitry in the feedback loop. Welland does 
not address this concern. The configuration of Welland is in accordance with the prior 
art as shown in Fig. 1 of the current application. In Welland, the output of the voltage 
controlled oscillator is subjected to a frequency divider circuit (214 of Fig. 2), and the 
output of this frequency divider circuit is coupled to the frequency control means of 
the phase-locked loop. This configuration is claimed in claim 1 , and Welland fails to 
anticipate these elements. 

Claim 1 recites a phase-locked loop including frequency control means for 
controlling the output frequency of said oscillator, such that during operation the 
resonator circuit runs at a resonator frequency to drive the oscillator at an oscillator 
output frequency which is an integer multiple greater than one of the resonator 
frequency. Claim 1 also recites that the resonator frequency is coupled to the 
frequency control means of the phase-locked loop. By using the resonator frequency 
instead of the output frequency of the voltage-controlled oscillator, no additional 
circuitry (in the form of a frequency divider or multiplier) is required. 

Welland does not disclose using a resonator frequency to drive the voltage- 
controlled oscillator at an oscillator output frequency which is an integer multiple 
greater than one of the resonator frequency, as recited in claim 1. In Welland, the 
actual output of the voltage-controlled oscillator is supplied to a frequency divider 
circuit. The output signal of the voltage-controlled oscillator is not an integer multiple 
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greater than one of a resonator frequency. There is only one output in Welland. 
Clearly, since two outputs signal from the voltage-controlled oscillator are not present 
in Welland, a resonator frequency to drive said oscillator at an oscillator output 
frequency which is an integer multiple greater than one of the resonator frequency, as 
claimed in claim 1, is not taught. Thus, this feature is not anticipated by Welland. 

Furthermore, Welland does not anticipate the element of claim 1 wherein the 
resonator frequency is coupled to the frequency control means of the phase-locked 
loop. In Welland, the output of the LC tank circuit is not coupled to the frequency 
control means of the phase-locked loop. The configuration of Welland is such that the 
output of the voltage controlled oscillator is coupled to a frequency divider circuit 
(divide by N counter 214 of Fig. 2 of Welland). Because the output of the LC tank 
circuit and the output of the voltage-controlled oscillator are the same (i.e., there is 
only one output in Welland), and by nature the frequency of this output is higher than 
that which can be accepted by the phase-locked loop, a divider circuit is necessary 
before coupling to the frequency control means of the phase-locked loop. The 
configuration taught in Welland is shown as prior art in Figure 1 of the Applicant's 
specification. 

Welland does not teach the use of a resonator circuit, does not teach using a 
resonator frequency to drive the voltage-controlled oscillator at an oscillator output 
frequency which is an integer multiple greater than one of the resonator frequency, 
and does not teach coupling the resonator output to the frequency control means of the 
phase-locked loop. All of these elements are claimed in claim 1. Thus, clearly 
Welland does not anticipate claim 1. Claim 1, as amended, is patentable over Welland 
and in condition for allowance. 

All of the remaining claims depend from claim 1. As a result, claims 2-9 are 
also in condition for allowance. 
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35 U.S.C, §103 Rejections 



The Examiner has rejected claims 2-9 under 35 U.S.C. 103(a) as being 
unpatentable over Welland in view of U.S. Patent No. 6,268,778 Bl issued to Mucke et 
al. Claims 2-9, however, are all dependent upon claim 1 . Mucke has been cited for 
reasons unrelated to the missing elements of claim 1 , and therefore does not provide the 
necessary teaching lacking from Wellland. Thus, claims 2-9 are in condition for 
allowance for the reasons as set forth above, and the rejections of claims 2-9 under 35 
U.S.C. 103(a) are moot. 



Pending Claims 1-9 are in condition for allowance. Applicant respectfully 
requests reconsideration and issuance of the subject application. If any issues remain 
that preclude issuance of this application, the Examiner is urged to contact the 
undersigned attorney before issuing a subsequent Action. 



Conclusion 




Respectfully Submitted 




By: 



Joseph Mihof 
Reg. N/6. 41,863 
(215) 923-4466 
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PETITION FOR EXTENSION OF TIME 

(Large, Entit 



In Re Application Of: Sun, Y. 



Serial No. 
09/966,204 




R37 CFR 1.136(a) 



Docket No. 
Sun 2 (S&L 26,643 USA) 



Examiner 
John B, Nguyen 



Group Art Unit 
2819 



Invention: 



PHASE-LOCKED LOOP CIRCUIT AS WELL AS A VOLTAGE-CONTROLLED OSCILLATOR 

AS USED IN A PHASE-LOCKED LOOP CIRCUIT 



TO THE COMMISSIONER FOR PATENTS: 



This is a request under the provisions of 37 CFR 1 .136(a) to extend the period for filing a response to the Office Action 
of December 4. 2002 ahove-identified application. 



Date 



The requested extension is as follows (check time period desired): 
□ One month □ Two months ED Three months 



from: 



December 4, 2002 



until: 



Date 



□ Four months 
June 4, 2003 

Date 



□ Five months 



The fee for the extension of time is $930 and is to be paid as follows: 

G3 A check in the amount of the fee is enclosed. 

□ The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account No. 

□ If an additional extension of time is required, please consider this a petition therefor and charge 
any additional fees which may be required to Deposit Account No. 




Dated: June 4, 2003 



Signature 



Joseph M. Imhof 
Reg. No. 41,863 



Synnestvedt & Lechner LLP 
2600 Aramark Tower 
1101 Market Street 
Philadelphia, PA 19107 
(215) 923-4466 


1 certify that this document and fee is being deposited 
on June 4, 2003 with the U.S. Postal Service as 
first class mail under 37 C.F.R. 1.8 and is addressed to the 
Commissioner for Patents, P.O. Box 1450 t Alexandria, VA 
22313-1450. 




Signature of Arson Mailing Correspondence 


cc: 


Dorothy M. Musgreave 


Typed or Printed Name of Person Mailing Correspondence 
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